he GRADE (Grading of Recommendations Assessment, Development and Evaluation) working group was established in 2000 to develop a "common, sensible and transparent approach to grading quality (or certainty) of evidence and strength of recommendations" (1). The GRADE approach consists of 2 basic determinations. Systematic reviewers or guideline developers make an assessment of the certainty in effect estimates for each outcome that is important or critical for decision making. Guideline developers then translate evidence into recommendations using a framework that encompasses the relative values of the outcomes according to persons affected by the recommendations, preferences about interventions, acceptability, feasibility, effect on equity across subpopulations, resource considerations, and other relevant explicit factors.
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The GRADE approach has been adopted (sometimes with modifications) by more than 80 entities, and more than 100 publications about GRADE methods are indexed in PubMed. These accomplishments have been achieved through strong leadership and thoughtful contributions from many clinical and public health scientists. There are, however, several challenges and limitations with GRADE and its implementation.
CHALLENGES AND LIMITATIONS OF THE GRADE APPROACH
Although 1 of the key strengths of GRADE is that it makes judgments transparent, implementation of the approach can be challenging. Various groups disagree on how to assess a body of evidence and the meaning and suitability of GRADE terminology (2) . This assessment comes down to a single determination: high-, moderate-, low-, or very-low-quality evidence. Guideline panels can view this assessment in an oversimplified or overly precise manner, or they can ignore it altogether and base recommendations on other considerations.
The challenges of implementing GRADE affect its reliability. Although persons with extensive experience using GRADE have "substantial" interrater reliability when assessing the quality of a body of evidence (3), experienced evaluators (using a modified GRADE approach) have low interrater reliability when assessing complex bodies of evidence consisting of different study designs (4) . An expert panel achieved only fair interrater agreement on the strength of recommendations based on a body of evidence (5) .
The predictive validity of GRADE assessments of the certainty in effect estimates (the degree to which the assessment of high-, moderate-, low-or very-lowquality evidence predicts whether the effect estimate will change with further research) is reported as limited (6) . When the quality of evidence was low, the data predicted that future studies had a smaller effect on the estimate of effect than anticipated by GRADE experts, whereas high-quality evidence was influenced more by new data than anticipated.
Although GRADE methods are evolving (7), they are not currently applicable to many questions that guideline developers face, including those about assessing risk and causality, establishing risk thresholds, or assessing animal studies. Further, GRADE does not provide explicit guidance for complex interventions or when the evidence is linked across a causal pathway, and conceptual frameworks are generally absent. There is only limited GRADE guidance on how to assess the quality of a body of evidence addressing resource use.
The GRADE approach is also challenging to apply to different types of data because it was developed for quantitative data with a pooled estimate and CI for each outcome. When data are qualitative or the outcomes cannot be pooled due to heterogeneity, GRADE must be adapted, although the same framework and elements can still be applied. No GRADE guidance is available on how to assess the quality of data from mathematical models or how to incorporate the results of modeling into the development of recommendations.
THE WAY FORWARD
Several steps can be taken to strengthen the GRADE framework and approach to advance the science supporting guideline development. Further evaluation by the GRADE working group and independent teams that focuses on reliability and validity of the GRADE criteria for assessing the quality of a body of evidence is a priority. Because GRADE is widely applied, there is now a large cohort of systematic reviews that could be used to compare the quality of a body of evidence and its evolution over time using cumulative meta-analysis in the manner performed by Gartlehner and colleagues (6) or through other novel approaches. The reasons for the reported low predictive validity need to be explored.
The GRADE working group should foster greater diversity of thought by encouraging independent development; testing and publishing new, empirically based methods; and welcoming comparisons of GRADE with approaches that operate with different assumptions or frameworks. A survey of guideline developers' questions and needs might be informative. Given the widespread use of GRADE across various disciplines and the need for language translations, collaboration with editors and communications experts would help to improve the precision of terminology This article was published at www.annals.org on 20 September 2016.
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and clarity of messaging. Finally, working group members must disclose and be cognizant of their intellectual competing interests with GRADE.
CONCLUSION
Over the past 15 years, the GRADE approach has changed the way guidelines are developed and presented by providing a standardized framework and methods with broad uptake and implementation. However, despite the many persons involved, publications produced, and organizations that apply this approach, a considerable amount of work remains. Meeting the needs of future guideline developers and the patients and populations that they will ultimately serve requires critical and independent evaluation of GRADE and other approaches, management of intellectual interests, encouragement of critiques of existing approaches and testing of new ideas, and a willingness to recognize deficiencies in methods and address them. Without these changes, GRADE is not sustainable as a leading approach for developing guidelines.
